Altered patterns of gene expression in Tribolium segmentation mutants.
Embryos homozygous for the godzilla, jaws, or kraken mutations of Tribolium castaneum have characteristic defects in segmentation. Here, we examine the expression of Tribolium genes homologous to Drosophila segmentation genes in these mutants to define similarities and differences in the process of segmentation in the two insects. The godzilla mutation disrupts segmentation and alters the expression of Even-skipped (Eve) throughout the germ band. godzilla, therefore, acts at an early step in the segmentation gene hierarchy; the evidence suggests it could be the Tribolium homologue of the eve gene. The jaws mutation causes deletion of most of the abdomen; this defect appears to be correlated with the failure of Eve to resolve into a striped pattern of expression, jaws also causes homeotic transformations in the thorax and the first abdominal segment; this transformation is accompanied by ectopic expression of the homeotic gene maxillopedia in the transformed segments. The kraken mutant disrupts patterning within each segment and, like Drosophila segment polarity mutants, disrupts the maintenance of the normal expression domain of Engrailed. This analysis suggests that late stages of segmentation are similar in Tribolium and Drosophila, although there are clear differences in early steps of segmentation in the two insects.